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POBT WATERFLOOD COo MIBCIBLE FLOOD IN LIGHT OIL
FLUVIAL DOMINATED DELTAIC REBERVOIRB"

"DE-FC22-93BC14960"

TECHNICAL PROGREBB REPORT
3rd QUARTER, 1994.

EXECUTIVE BUMMARY.

production from the Port Neohes CO2 continue to improve, five
wells responded to CO2 injection and currently flowing with the
oxoeption of well #6, which has boon plaoed on gas lift to draw
the CO2 to the vlolnlty. Current production is about 400 BOPD
from the five producing wells. Total CO2 injection is averaging
I0 MMCFD, including 4 MMCFD purchased from Cardox and 6 MMCFD of
recycled gas. Reservoir pressure increased from 2697 psi in May,
to 2890 psl in June due to over-injectlon. An additional water
injection pump was Installed to handle the increasing volume of
produced water. Also a workover was performed on Well # 33 to
take out the gas lift valves and ellmlnate communication.

Two papers were presented at the BPE/DOE symposium that was held
in tulsa this april. The screening model has been released to the
DOE and was made public during the month of May.

3rd QUARTER (1994) OBJECTIVEB.

The objectives for the third quarter of 1994 as stated in the
previous quarterly report and their status are as follow:

* Continue to inject CO_In all wells to distribute the gas
throughout the reservoir and allow maximum contact with the
remaining oil.

This objective has been achi,_ved by injecting the CO 2 in three
wells: # 7, #36 and I-H. Whil_ water is being injected in two
wells located on the periphery of the reservoir: # 17 and # I0.
Recently we switched water and CO= injection between the center
and the perlpheral wells, except for the horlzontal well that
remained a CO2 injector. On one hand this will improve the sweep
efficiency and reduce the excess gas production from high GAR
wells, on the other hand it will stimulate well #6 area of the
reservoir. Also oonslderation is given to the idea of placing the
center wells on production, provided we maintain a balanced
withdrawal rate and stable reservoir pressure. This idea will be
evaluated using the reservoir model prior to field
implementation.

1



* Monitor production response, reservoir pressure, oil and gas
analysis, water injection and radioactive tracers to optimize
production and build a more effective reservoir model.

The reservoir performance is monitored on a daily basis by the
field and office personnel to ensure prudent and safe operations.
produced and injected fluids are monitored in order to maintain a
balanced withdrawal rate (Fig 1) and operate the reservoir near
or at the MMP. Reservoir pressure, fluid analysis and tracer
analysis are also monitored bimonthly, and can be accelerated if
deemed necessary. & new &G&-8 equation has been introduced to
improve the accuracy of the electronic metering of gaseous CO2.
Plots of the production and yield vs. time are kept for the
reservoir and on well by well basis as shown in figures 2 - 8.
The above data collected in addition to the 3-D surveys will be
used to build a new and improved compositional model. By building
a strata model to account for reservoir heterogeneity (K, % and
sand distribution), integrating reservoir and geological data,
the aomposltional model will be more useful to predict future

' reservoir performance.

* Continue our modeling efforts to improve the compositional
model by building a strata model to account for reservoir
heterogeneity in K, % and sand distribution.

Texaco intended to utilize the compositional model to assist in
project operations and as a predictive tool for input in the
economic model for strategic and tactical planning. For this
reason, continuous improvement of the compositional model is a
part of the ongoing effort in that direction. Utilising advanced
technology such as 3-D seismic, workbench and Stratamodel
software, Texacoee engineers and geoscientists will refine the
reservoir model to match production history and predict future
reservoir performance.

Texaco' s geoscientists are currently developing the Stratamodel
that fully describe and characterize the reservoir utilizing well
information from logs and other wellbore attributes to determine
sand development and reservoir properties distribution, in order
to predict the reservoir fluid flow behavior.

I 88ZON OF R 8UL 8 - FIE_RATIONB.

The reservoir pressure measured in well # 6 has increased from
2697 psi to 2890 psi over a two months period. This was coupled
by a production increase from 300 BOPD to 400 BOPD. However,
monthly production was adversely affected because of the down
time



on well #33 due to communication. A workover was performed on the
well during the month of May to pull the tubing and remove the
gas lift valves to correct communication. Also well #6 was placed
on gas lift in an attempt to draw the CO2 front to the well and
establish early produotion. The pumping oapacity for produced
water has been in,teased to 3000 BWPD. This will have an impact
on improving our oil production oapacity, and prevent loss of
reservoir pressure.

the following is a list of the most recent well tests taken on
June 18, 1994 for all producing and injection wells:

Khun #15R 143 BOPD, 584 BWPD, 1919 MCFD, 15 CHOKE, 1160 TBG.
KHUN #38 66 BOPD, 484 BWPD, 170 MCFD, 34 CHOKE, 140 TBG.
Khun #33 156 BOPD, 819 BWPD, 3018 MCFD, 29 CHOKE, 910 TBG.
Stark #8 26 BOPD, 78 BWPD, 1680 MCFD, 12 CHOKE, I010 TBG.
Khun #6 0 BOPD, 140 BWPD, 20 MCFD, 48 CHOKE, II0 TBG.
Khun #14 45 BOPD, 1455 BWPD, 920 MCFD, 34 CHOKE, 590 TBG.

Marg Area 1#1H 3803 MCFD, 1390 TAG, 48 CHOKE,
STARK #7 1145 BWPD, 1600 TAG, eL CHOKE,
KHUN #36 4069 MCFD, 1400 TAG, 48 CHOKE,
KHUN #17 1242 BWPD, 1740 TAG, 48 CHOKE,
STARK #I0 3746 MCFD, 1460 TAG, 37 CHOKE,

i

Average production and injection volumes for this quarter are:

Oil Production: 371 BOPD,
Water Production= 3004 BWPD,
Gas Production: 5736 MMCFD,
Water Injection: 2170 BWPD,
CO2 Injection= 9423 MMCFD.
Net Injection: 844 RBPD.

DISCUSSION OF RESULTS - TECHNOLOGY TRANSFER.

Texaco has presented two papers at the recent SPE/DOE symposium
in Tulsa. Also, as a part of the technology transfer plan Texaco
held several presentations in Midland area, concerning the use of
the screening model. Participants from other major and
independent ell companies were present (appendix l). The
screening model has been released to the DOE and the public in
late May 1994.

BAIC is continuing its work on the environmental regulations and
constrains facing CO2 projects of this type. this topical report
should be published before the end of the year. Louisiana State
University is gathering information on Fluvlal Dominated Deltalc
Reservoirs, using the Louisiana office data base that was
provided in the first 1994 quarterly report.

3



4th OU_p_RTER ($994) OBJECTZVEa.

* Alter the injection pattern of the C02 and water injection
wells to contact the majority of the reservoir oil, to achieve
optimum recovery, and to improve sweep efficiency.

Well 17 inject about 5 MMCFD CO2 (to stimulate well Zhun #6).
Well IH inject 2.5 MMCFD CO2.
Well 10 inject 2.5 MMCFD CO2.
Well 36 inject 1500 BWPD.
Well 7 inject 1500 BWPD.

Alternating water and CO2 will assist in reducing the mobility of
the CO 2 an improve the sweep efficiency of the reservoir. We are
currently considering one Huff-Puff cycle on well Khun #6 if it
does not respond to co2 in well Khun #17.

* Continue to monitor production response, reservoir pressure,
ell and gas analysis, water injection and radioactive tracers
to optimize production and to build a more effective reservoir
model.

* Build a detailed strata model to use it in the development of
the improved composltlonal model. The

* Adjust the production forecast if necessary, based on actual
reservoir performance.
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